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XI Responsive to communication(s) filed on Dec 15, 1997 _ • 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Quayle, 1935 CD. 11; 453 O.G. 213. 



A shortened statutory period for response to this action is set to expire 



month(s), or thirty days, whichever 



is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 



Disposition of Claims 

Kl Claim(s) 1-10 



is/are pending in the application. 



Of the above, claim(s) 
□ Claim(s) 



Kl Claim(s) 1-10 

□ Claim(s) 

□ Claims 



is/are withdrawn from consideration. 

is/are allowed. 

is/are rejected. 

is/are objected to. 



are subject to restriction or election requirement. 



Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on is Qpproved disapproved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d). 

□ All □ Some* DNone of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
*Certified copies not received: 



□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 1 19(e). 



Attachment(s) 

□ Notice of References Cited, PTO-892 

□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 

□ Interview Summary, PTO-413 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-152 
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DETAILED ACTION 



Finality Withdrawn 

Finality of the rejection of paper number 8 is withdrawn. 



Claim Rejections - 35 USC §112 
2. Claims 8, 9, and ,0 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for faihng ,„ particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

3- Claims 8, 9, and 10 refer * a dense layer. This term is not defined and does no. 
correspond to the usual meaning of dense. Calling a layer dense wou.d appear to refer to the mass 
density bu, density, in genera!, cou!d refer to such factors as electron density. These claims also 
refer ,„ the , attice extant „ ^ , „, ^ . ^ ^ ^ ^ ^ ^ 

have dimensions and second, i, is in a range which is no, physical, no matter what the dimensions 
Typ.cal lattice constants are in the range of several angstroms and for silicon, for instance, the 
lattice constant is 5.43 angstroms. 



Claim Rejections - 35 USC § 102 

4- Claims 1, 3 and 5 



are rejected under 35 U.S.C. 102(b) as bemg anticipated by Scifres et al. 
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5. The text of those sections of Title 35, U.S. Code not included in this action can be found 
in a prior Office action. 

6. With respect to claim 1, Scifres et al. describe a double hetero-structure LED (see Figure 
2 and column 4, lines 13-30) with an AlGaAs clad layer 3 1, an undoped InGaAs active layer 29 
and a second AlGaAs clad layer 25 which uses a strain layer 27 to prevent defect migration to the 
active region (column 1, line 44). 

7. With respect to claim 3, the hetero-j unction employs an undoped layer between two 
cladding layers. 

8. With respect to claim 5, Scifres et al. discuss the use of a buffer layer (column 3, line 33). 

Claim Rejections - 35 USC § 103 

9. Claims 2 and 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Scifres et 
al in view of Inoue et al. 

10. With respect to claim 2, Scifres et al. show the use of a strain layer to prevent defect 
migration and discuss the use of a buffer layer (column 3, line 33), which is known to also limit 
defect migration and also discuss adding other strain layers (column 4, line 64). Inoue et al. 
discuss (see abstract) the use of multiple defect regions to limit defect migration and it would have 
been obvious to include a second strain layer as taught by Inoue et al. to supplement the buffer 
region. 
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1 1 . With respect to claim 8, Scifres et al. discuss the basic device structure and refer to the 
strain layer thickness as being approximately 10 nm (column 4, line 47). Scifres et al. also 
discusses the lattice mismatch as being less than or equal to 4% (column 4, line 49). Inoue et al. 
discusses the defect density as being in the range of 10 6 /cm 2 which corresponds to a value 
greater-than-l'0 4 7ci^^t would have been obvious to provide the Scifres et al device with the 
defect density taught by Inoue et al. to improve the defect protection. 

12. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Scifres et al. in 
view of Sugawara et al. 

13. Scifres et al. describe a double hetero-structure LED. Sugawara et al. discuss an LED 
structure which specifically calls out a current spreading layer 15 (cover Figure) and detail the use 
of a buffer layer 32 (Figure 6). It would have been obvious to include the current spreading layer 
and the buffer layer to provide a more uniform output with improved reliability. 

14. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Scifres et al. in 
view of Sugawara et al. 

15. Scifres et al describe a double hetero-junction LED with clad layers enclosing an undoped 
region and having a strain layer to prevent defect migration. Sugawara et al. provide details of a 
buffer layer 32 (Figure 6), a current spreading layer 15 (cover Figure) and a reflective layer 33 
(Figure 6). It would have been obvious to one skilled in the art at the time of the invention to 
include the current spreading layer, the buffer layer, and the reflective layers to improve device 
reliability and performance. 
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16. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Scifres et al. in 
view of Sugawara et al. and further in view of Inoue et al. 

17. Scifres et al. describe a double hetero-j unction LED with clad layers enclosing an undoped 
region and having a strain layer to prevent defect migration. Sugawara et al. provide details of a 
buffer layer 32 (Figure 6), a current spreading layer 15 (cover Figure) and a reflective layer 33 
(Figure 6). Scifres et al. discusses the strain layer thickness as being approximately 10 nm (column 
4, line 47). Scifres et al. also discusses the lattice mismatch as being less than or equal to 4% 
(column 4, line 49). Inoue et al. discusses the defect density as being in the range of 10 6 /cm 2 
which corresponds to a value greater than 10 4 /cm 3 . 

18. Claims 5, 7 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Scifres 
et al. in view of Sugawara et al. and further in view of Inoue et al. 

19. With respect to claim 7, Scifres et al. describe a double hetero-j unction LED with clad 
layers enclosing an undoped region and having a strain layer to prevent defect migration. 
Sugawara et al. provide details of a buffer region, a current spreading region and a reflective 
layer. Inoue et al. describe the use of multiple defect controlling layers. It would have been 
obvious to modify the Scifres et al. device to include the current spreading layer, the details of the 
buffer layer, the reflective layers and a second layer as taught by Sugawara et al. and Inoue et al. 
to prevent defect migration and enhance the device output. 

20. With respect to claim 5, Sugawara et al. describe the buffer layer as helping prevent defect 
migration (column 9, line 53). 
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21 . With respect to claim 10, Scifres et al. discuss the strain layer thickness as being 
approximately 10 nm (column 4, line 47). Scifres et al. also discuss the lattice mismatch as being 
less than or equal to 4% (column 4, line 49). Inoue et al. discuss the defect density as being in the 
range of 1 0 6 /cm 2 which corresponds to a value greater than 1 0 4 /cm 3 . 



22. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Douglas A. Wille whose telephone number is (703) 308-4949. 

23. Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose number is (703) 308-0956. 



Conclusions 
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